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What is claimed is: 



10 



15 



6 



(b) 
(c) 



(d) 



(e) 



i fca ri a b I e jf i rs tv o 



A circuit, comprising: 

(a) a first nodelfor providing a ^ariable JirsKvoltage; 

a second node for providing a variable second voltage; 
a first transistor, coupled to the first node, having a first gate 
for providing a first current responsive to a first control 
voltage beimg applied to the first gate; 
a second transistor, coupled to the second node, having a 
second gateifor providing a second current responsive to a 
second control voltage being applied to the second gate; 
a first controllcircuit, coupled to the first gate and the second 
node, for providing the first control voltage responsive to the 
k variable secomd voltage; and, 

(f) a second control circuit, coupled to the second gate and the 

first node, for providing the second control voltage 
,(/ responsive to qie variable first voltage. 



20 



25 



4 



30 



The circuit of claim 1 , ^herein the first voltage is different from the 
second voltage. 



The circuit of claim 1 , ^herein the first and second transistors 
operate in a saturation Region. 

The circuit of claim 1 , v^erein the circuit further comprises: 

(g) a third transistor,lcoupled to the first node, having a third 
gate coupled to tme first node, for providing a third current 
responsive to thetfirst variable voltage; and, 

(h) a fourth transistor! coupled to the second node, having a 
having a fourth gale coupled to the second node, for 
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providing a fourth qurrent responsive to the second variable 
voltage. 



10 



5)' The circuit of claim 4, wherein the first current approximately equals 

■ 

the fourth current and thq third current approximately equals the 
second current. 

Jo^y^ The circuit of claim 1 , wherein the first variable voltage and the 
second variable voltages are obtained from a clock signal. 



iy The circuit of claim 6, wherein the clock signal has an amplitude of 
greater than approximately 400 mv. 



15 



8) The circuit of claim 4, wherein the first current, the second current, 
the third current and the fourth current are used to provide a duty 
cycle correction signal. 



20 



The circuit of claim 4| wherein the first transistor, the second 
transistor, the third transistor and the fourth transistor are n-type 
transistors. 



25 



10) The circuit of claim ft, wherein the first control circuit comprises: 



(i) 
G) 

(k) 



a voltage source; 

a fifth transis or, coupled to the voltage source, having a 
gate; 

>tor, coupled to the fifth transistor, having a gate 
first transistor gate; 



a sixth transi 
coupled to th 



30 
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(I) a sixth transistor, coupled to the voltage source, having a 
gate; and, / 

(m) a seventh transistor, coupled to the sixth transistor, having a 
gate couplefcl to the second node. 



in 

M 



10 



1 1 ) The circuit of clairpri 10, wherein the second control circuit 
comprises: 

(n) an eighth tSansistor coupled to the voltage source; 
(o) a ninth trar sistor, coupled to the eighth transistor, having a 

gate coupled to the first node; 
(p) a tenth transistor coupled to the voltage source; and, 
(q) an eleventh transistor coupled to the tenth transistor, having 

a gate cou|led to the second transistor gate. 



15 



Q 
N 

ru 



n 

m 20 



j2:f The circuit of clairr! 1 , wherein the circuit is a cross-coupled load 
with a built-in current mirrors circuit used in a double data rate 



receiving circuit forlimproving a clock signal. 



) The circuit of claim (1 , wherein the circuit is in a memory device. 



25 



30 



1^) The circuit of claim 1, wherein the circuit is in a memory device 
controller. 



y6 



1,5) A circuit for correcting a duty cycle of a clock signal, comprising: 

(a) a first node fonproviding a variable first voltage representing 
the clock signal 

(b) a second node f&r providing a variable second voltage 
representing the \:lock signal; 
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(c) 



Hi 

m 



Si 

Hi 



10 



15 
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25 



"(d) 



v 



a first transistor, coupled to the first node, having a first gate 
for providing a first current responsive to a first control 
voltage being applied to the first gate, wherein the first 
transistor is operating in a saturation region; 
a second transistor, coupled to the second node, having a 
second gate for providing a second current responsive to a 
second control voltage being applied to the second gate, 
wherein the second transistor is operating in a saturation 
region; 

a first control citfcuit, coupled to the first gate and the second 
node, for providing the first control voltage responsive to the 
variable seconp voltage; and, 
a second control circuit, coupled to the second gate and the 
first node, for/providing the second control voltage 
responsive to the variable first voltage, wherein the first 
voltage is greater than the second voltage. 



The circuit of claim 15, wherein the circuit further comprises: 
(g) a third transistor, coupled to the first node, having a third 
gate coupled to the first node, for providing a third current 
responsive to the first variable voltage; and, 
a fourth transistor, coupled to the second node, having a 



(e) 



(f) 



(h) 



fourth gate coupled to the second node, for providing a 
fourth current responsive to the second variable voltage. 



J/f) The circuit of claim 16, wherein the first current approximately 



equals the fourt 
the second curr 



) current and the third current approximately equals 
mt. 
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The circuit of claim 17, jvherein the first current, the second current, 
g the third current and th£ fourth current are used to provide a duty 

cycle correction signal] 

19) The circuit of claim 161 wherein the first control circuit comprises: 
(i) a voltage source; 

(j) a fifth transistcj-, coupled to the voltage source, having a 
gate; 



or, coupled to the fifth transistor, having a gate 
coupled to thd first transistor gate; 

a sixth transistor, coupled to the voltage source, having a 



s (k) a sixth transis 
1 (") 



gate; and, 
(m) a seventh trar 



sistor, coupled to the sixth transistor, having a 



gate coupled go the second node. 



20) The circuit of claim 1f , wherein the second control circuit 
comprises: 

(n) an eighth transistor coupled to the voltage source; 
(o) a ninth transistor, coupled to the eighth transistor, having a 

gate coupled t© the first node; 
(p) a tenth transistor coupled to the voltage source; and, 
(q) an eleventh transistor coupled to the tenth transistor, having 
a gate coupled t© the second transistor gate. 



^A*f An apparatus, comprising? 

(a) a transmit circuit foiVtransmitting serial data; and, 

(b) a receive circuit, couoled to the transmit circuit, for 
generating an output stanal responsive to the serial data, 
wherein the receive circuit includes: 
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(i) a first node for providing a variable first voltage; 

(ii) a second node for providing a variable second 
voltage; 

(iii) a first transistor, coupled to the first node, having a 
first gate for prov|ding a first current responsive to a 
first control voltaae being applied to the first gate; 

(iv) a second transistor, coupled to the second node, 
having a second gate for providing a second current 
responsive to ^second control voltage being applied 
to the second gate; 

(v) a first control circuit, coupled to the first gate and the 
second node, jfor providing the first control voltage 
responsive to|he variable second voltage; and, 

(vi) a second control circuit, coupled to the second gate 
and the first node, for providing the second control 
voltage resporisive to the variable first voltage. 



^22) The circuit of claim 21 , wherein the receiving circuit further 
comprises: | 

(vii) a third transistor, coupled to the first node, having a 
third gate coupled to the first node, for providing a 
third current responsive to the first variable voltage; 

^ and, 

(viii) a fourth transistor, coupled to the second node, 

I 

having a having a fourth gate coupled to the second 
node, for providing a fourth current responsive to the 
second variable voltage. 
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23) 



The circuit of claim 22, v\flierein the first current approximately 
equals the fourth currenlf and the third current approximately equals 
the second current. 



24) The circuit of claim 22, wherein the first control circuit comprises: 



0 



25) 



(ix) 
(x) 

(xi) 

(xii) 

(xiii) 



a voltage source; 

a fifth transistor, coupled to the voltage source, having 



transi 
i trans 



a gate; 

a sixth transistor, coupled to the fifth transistor, having 
a gate cojupled to the first transistor gate; 
a^xthJransistor, coupled to the voltage source, 
having a gate; and, 

a sevent l transistor, coupled to the sixth transistor, 
having a gate coupled to the second node. 



The circuit of claim 24 wherein the second control circuit 
comprises: 

(xiv) an eighth transistor coupled to the voltage source; 

(xv) a ninth transistor, coupled to the eighth transistor, 
having a gate coupled to the first node; 

transistor; 

(xvi) a tenth ti ansistor coupled to the voltage source ;and, 

(xvii) an eleventh transistor coupled to the tenth transistor, 
having a gate coupled to the second transistor gate. 



The apparatus of clair l 
in a memory controlle 
memory device. 



21 , wherein the transmit circuit is included 
and the receive circuit is included in a 
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?p) The apparatus of claim 21 , v|herein the receive circuit is a circuit 
used for improving a clock srgnal. 



28) A method, comprising the steps of: 
obtaining a clock signal; 

applying a first voltage from the clock signal to a first 



(a) 
(b) 



transistor operating in a saturation region; 

(c) applying a second voltage from the clock signal to a second 
transistor operating in a saturation region; 

(d) providing a first current responsive to applying the first 
voltage to the first transistor; and, 

(e) providing a second current responsive to applying the 
second voltage/to the second transistor. 



29) 



30) 



The method of claim 28, further comprising the steps of: 
(f) applying the first voltage to a third transistor operating in a 
saturation region; 

applying the second voltage to a fourth transistor operationg 
in a saturation/region; 

providing a third current responsive to applying the first 



(g) 

(h) 
0) 



voltage to therthird transistor; 

providing a fourth current responsive to applying the second 



voltage to the fourth transistor. 



The method of claim 
equals the fourth cur ent 
the second current. 



29, wherein the first current approximately 
and the third current approximately equals 



RAMB-01009US0 
ramb/1 009/app-00 1 .doc 



21 



L 

31 ) The method of claim 28, Wherein the first current, the second 
q current, the third current and fourth current are used to provide 

duty cycle correction signal. 
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